Painful total knee arthroplasty (TKA) represents a diagnostic challenge for the clinician and radiologist, as there is a wide variety of potential etiologies, with a broad range of clinical presentations, and the abnormalities on imaging studies are often subtle, absent, or nonspecific. Imaging findings of normal TKA are reviewed, in addition to a variety of complications such as loosening, infection, instability, osteolysis, heterotopic ossification, extensor mechanism disruption, and fracture. Although imaging evaluation of painful TKA is usually limited to conventional radiographs and nuclear imaging, examples of the utility of computed tomography are also illustrated, and suggested imaging strategies and algorithms are discussed.
1
The most common indications for total knee arthroplasty (TKA) are severe degenerative joint disease and advanced inflammatory arthritis; the surgery serves to relieve the often associated debilitating pain and deformity and to improve function and stability of the knee. Contraindications to TKA include neuropathic arthropathy and inadequately treated infection. Advances in prosthetic design and surgical technique have resulted in progressive improvement in function and survivorship of total knee replacements, with a 15-year survivorship of about 95%.
PROSTHETIC DESIGN

General Prosthetic Types
In a TKA, the three articular surfaces of the knee (tibial, femoral, and patellar) are resurfaced by placing three corresponding prosthetic components. The tibial component consists of a high-density polyethylene spacer fixed either to a metal tibial tray or to an interchangeable modular insert. The femoral component is a metallic component with rounded surfaces mimicking the normal femoral condylar contours. The patellar component is usually made up of highdensity polyethylene but can also be metal backed. These components may be fixed with or without cement (polymethylmethacrylate [PMMA] ), although all components of TKA are now most often cemented. Cementless designs rely on ingrowth of bone into the prosthesis that is initially held in place by friction (press fit).
There are over 150 different knee implant designs in current use. Types of knee replacements are broadly characterized by the number of resurfaced compartments (unicompartmental or TKA), their degree of constraint, fixation of the polyethylene spacer, and whether or not the posterior cruciate ligament (PCL) has been retained or removed [cruciate retaining (CR) versus posteriorly stabilized, cruciate substituting (PS)].
Constrained Versus Unconstrained Prosthesis
Prostheses are categorized by the degree of inherent mechanical stability or constraint. So-called unconstrained prostheses are the most widely used today and rely on the supporting soft tissues to stabilize the independent femoral, tibial, and patellar components. Increasing degrees of constraint have improved stability at the expense of decreased range of motion. Semiconstrained designs with closely conforming femoral and tibial components have decreased range of motion of the joint, and totally constrained designs (e.g., constrained condylar knee replacement [CCK] ) have closely linked femoral and tibial components with further decrease in amount of freedom at the joint. Constrained designs are most commonly utilized in revision arthroplasty or in the presence of significant ligament instability. They rely on an enlarged post and cam mechanism to afford medial and lateral as well as posterior stability. However, their rigid design increases the forces borne by nondeformable elements rather than dissipated by soft tissues. Thus, they are more susceptible to loosening, fatigue, and wear than less constrained designs.
Fixed Bearing Versus Mobile (Meniscal) Bearing
Implant designs in which the polyethylene (PE) spacer is rigidly fixed to the tibial tray are called fixed bearing. The metallic femoral component glides across the surface of the fixed PE insert during the range of motion.
Mobile or meniscal bearing prostheses consist of metallic femoral and tibial components and a mobile PE insert that can glide along the smooth surface of the tibial component during range of motion. A mobile PE insert effectively provides both tibial and femoral surfaces with which to distribute load as well as theoretically allowing greater and more natural range of motion. The femoral surface of the PE spacer is contoured to the femoral condyles to provide a more conforming articulation. Although theoretically possible, increased range of motion and less PE wear have not been proved clinically.
PCL Retaining Versus PCL Substituting/ Sacrificing
The PCL is an important knee stabilizer and may be retained, sacrificed, or substituted for during knee arthroplasty. The decision concerning the fate of the PCL in knee arthroplasty is largely a matter of individual preference and experience of the orthopedic surgeon; both types have advantages and disadvantages, and there is no clear consensus as to which has better results. [2] [3] [4] [5] In cases in which the PCL is resected at the time of surgery, the orthopedist utilizes a prosthesis specifically designed to substitute for the PCL (''posterior stabilized'' or ''PCL substituting''). PCL stabilizing designs feature a tibial post that articulates with a femoral cam, allowing controlled femoral rollback during knee flexion. Retention of the PCL requires balancing the ligament to ensure that it is not overly tight (recession) so that increased rollback does not occur. Should that happen, range of motion is decreased and increased PE wear may ensue.
Unicondylar Arthroplasty
Patients with single compartment disease may be treated with a proximal (or high) tibial osteotomy (HTO) or unicondylar (unicompartmental) arthroplasty. 6 Active debate continues within the orthopaedic community regarding the use of unicondylar prostheses versus HTO. 6 Historically, because of the inherent limited life span of implants, young, active patients were treated with HTO, which theoretically corrects malalignment and redistributes loads to surfaces with healthier articular cartilage. Although an osteotomy can delay the need for a prosthesis for almost 10 years, patients unfortunately usually do not return to their desired level of activity and the procedure can be cosmetically unappealing. Although unicompartmental disease may be most evident from the radiographs leading the orthopedist to recommend HTO, less apparent degenerative changes often coexist at other compartments as well; cartilage biopsy of the ''uninvolved compartments'' often shows significant degeneration. Many patients already have patellofemoral changes at the time of surgery and continue to have anterior knee pain following HTO.
A unicompartmental arthroplasty resurfaces a single compartment, most commonly performed for ''isolated'' medial compartment disease (Fig. 1) . As with a TKA, the prosthesis may be fixed or mobile bearing. The anterior cruciate ligament (ACL) and PCL are always preserved in these procedures; therefore, more physiologic kinematics are possible. ACL deficiency is a relative contraindication to unicondylar replacement.
As an alternative to HTO, unicompartmental arthroplasty is associated with a shorter recovery time; there has therefore been renewed interest in this less extensive procedure over the past decade, particularly with the emergence of minimally invasive surgical techniques.
Minimally Invasive TKA Classical surgical exposure for knee arthroplasty requires a long (10-12 cm) skin incision that violates the vastus medialis muscle and medial quadriceps tendon. A parapatellar approach, with dissection along the medial margin of the vastus medialis, requires an equally long incision. The development of specialized tools and instruments has allowed arthroplasty to be performed through a smaller incision (8-10 cm) that does not involve the quadriceps tendon. These are called quadriceps sparing procedures, and because there is less trauma to the parapatellar soft tissues, there is a faster recovery time, a more rapid return of function, and a decrease in intraoperative blood loss. The procedure is technically demanding and has not been evaluated in the long term. Early reports show theoretical advantages, but wound complications and component malposition are concerns.
RADIOGRAPHIC EVALUATION
Before discussing imaging of complications of TKA, it is important to review the optimal appearance of TKA on postoperative and follow-up radiographs, with regard to the proper alignment of the components.
Routine views of the knee are the anteroposterior (AP), lateral, and tangential axial (Merchant) views (Fig. 2) . As with preoperative radiographs, it is important to attempt to obtain the AP film with the patient weight bearing, as this more accurately depicts the joint space of the TKA as well as PE wear with resultant joint space narrowing. The components must be included in their entirety on all views, including any stems or stem extensions. The three foot standing view of the lower extremities (''three joint view,'' with the hip, knee, and ankle on the same plate) may be helpful for preoperative planning, for assessment of the anatomic and mechanical axes, and postoperatively to confirm proper anatomic postoperative alignment of the lower extremity. A line drawn from the center of the hip to the center of the talar dome should pass through the center of the knee prosthesis.
Alignment AP VIEW
On the AP view the mechanical axis should be corrected to 0 degrees, as already described. This usually results in the femoral component being placed in 5 to 9 degrees of valgus alignment relative to the long axis of the femur. 7 The tibial component is then aligned perpendicular to the long axis of the tibia or at slightly less than 90 degrees, depending on the preoperative measurements. 8 The PE joint space should be equivalent medially and laterally (although this is not always reliable and depends on beam angle and patient's positioning). A narrowed or absent PE joint space may simply be a consequence of a flexion contracture of the knee, with the patient unable to extend fully.
LATERAL VIEW
On the lateral view the femoral component should be perpendicular to the long axis of the femur, but some surgeons choose to flex the component up to 3 degrees. 7, 8 The tibial component should be perpendicular to the long axis of the tibia or up to 5 degrees posteriorly inclined. 9 The anterior and articular sides of the patella should be seen parallel to each other and well defined. 
IMAGING OF TOTAL KNEE ARTHROPLASTY/MATH ET AL
If the femur and tibia are seen as a true lateral view and the patella is seen obliquely, patellar subluxation may present. There is often patella baja following TKA, but significant patella baja or patella alta can result from quadriceps tendon rupture or patellar tendon rupture, respectively (Fig. 3) .
TANGENTIAL AXIAL VIEW
The tangential axial view is important for assessing patellofemoral alignment, particularly because patellofemoral complications are among the most common causes of a painful TKA and the most common reason for revision surgery. 10 The prosthetic patellar component should be centered over the middle of the trochlea of the femoral component. Etiologies of lateral patellar subluxation include preexisting subluxation as in a valgus knee or abnormal axial (internal) rotation of the femoral or tibial components. The view should be performed at a standard degree of flexion, usually 30 to 45 degrees.
ROTATIONAL ALIGNMENT OF THE COMPONENTS
Proper rotational alignment of the femoral and tibial components (in the axial plane) is essential to ensure optimal results of TKA. Whereas varus or valgus component alignment or anterior and posterior component inclination is readily assessed on routine radiographs, rotational alignment of the components is best assessed on cross-sectional images, using computed tomography (CT), where the necessary landmarks are clearly depicted. 6 Rotational malalignment can be suggested if a true AP view of one component is seen and the other is seen as an oblique view.
Many orthopedic surgeons use the medial and lateral epicondyles of the distal femur as surgical anatomic landmarks during knee TKA (Fig. 4) . The medial epicondyle serves as the attachment site for the medial collateral ligament and has the CT appearance of an elongated shallow ''W''; there are two small peaks and an intervening sulcus. 11 The lateral epicondyle is the attachment site of the fibular collateral ligament and is a focal bony prominence with a well-defined peak. The transepicondylar axis (TEA) is a line that extends from the peak of the lateral epicondyle to the sulcus of the medial epicondyles and is thought to represent the center of rotation of the knee. 12 Utilizing one of the two small medial ridges as a medial epicondyle landmark rather than the sulcus results in an erroneous angle of up to 3 degrees. Internal rotation of the femoral or tibial components has been shown to be associated with complications that include abnormal patellar tracking (and resultant anterior knee pain) and PE wear, but external rotation of the femoral component is usually well tolerated. [13] [14] [15] [16] Because the most challenging task on CT (and at surgery) is identifying the medial epicondyle and sulcus, the axial image that best depicts this anatomy should be chosen for measurement (Fig. 5) . A line drawn along the posterior margin of the femoral component, bordering the prosthetic femoral condyles, should be parallel to the TEA. 15 If the lines diverge medially, the component is externally rotated, which can cause an increased medial flexion gap and result in flexion instability. If they diverge laterally, the component is internally rotated and early or delayed patellofemoral problems may ensue, particularly if the internal rotation is greater than 5 degrees 15 (Fig. 6 ).
COMPLICATIONS
The most common complications of TKA are patellofemoral malalignment, instability (Fig. 7) , loosening, infection, PE wear with or without ''particle disease (osteolysis),'' and instability. Other less common causes of a painful TKA include periprosthetic fracture (Fig. 8) , dislocation ( Fig. 9) , reflex sympathetic dystrophy, and heterotopic ossification. Dislocation is an uncommon complication of TKA and is readily diagnosed on conventional radiographs. As with any knee dislocation, these injuries may be associated with injury to the popliteal vessels. Heterotopic ossification is common following hip and knee arthroplasty and is rarely symptomatic (Fig. 10) . Rarely, extensive heterotopic ossification can bridge the joint and cause ankylosis or limited range of motion.
Loosening
The two radiographic hallmarks of component loosening are a wide or progressive zone of radiolucency at the interfaces around the components and an interval change in position of the components.
7,9
Periprosthetic Lucency It is important to note that ''lucency'' and ''loosening'' are not interchangeable or equivalent terms. It is fairly common to see periprosthetic nonprogressive lucent zones at the interfaces on follow-up radiographs in asymptomatic patients that are of no clinical significance. This is particularly so in patients with revision arthroplasty, where fibrous tissue at the interfaces gives rise to a wide lucent zone that is not pathologic. Periprosthetic lucency can also be seen in a phenomenon known as ''stress shielding.'' This phenomenon occurs where bone is resorbed at areas that are no longer subjected to weight-bearing stress following arthroplasty, secondary to redistribution of load and stress being diverted from the area. Stress shielding typically occurs within the first 1 to 2 years following joint arthroplasty and is most commonly seen underlying the anterior and posterior flanges of the femoral component or beneath the tibial tray, and it typically remains radiographically stable on sequential examinations. Stress shielding is more commonly seen in total hip than total knee arthroplasty. A standardized grading system has been formulated by the Knee Society ascribing specific zone numbers to the periprosthetic interfaces, thereby standardizing the grading and description of these lucent zones. 17 Although these lucent zones may be due to the previously described noncomplicating factors, the following findings increase their specificity for component loosening (Fig. 11): 1. Progressive widening of lucent zone on sequential studies. 7 2. Greater than 2 mm lucency at cement-bone interface or any lucency at the metal-cement interface or metal-bone interface (in noncemented prostheses). 18 3. The wider and more extensive the zone(s) of lucency, the more likely they reflect loosening, particularly if the lucency surrounds the tibial stem or pegs.
In view of the importance of assessing periprosthetic lucent zones, a fluoroscopically obtained AP view may be helpful in detecting subtle lucencies that can be missed if the x-ray beam is not tangential to the prosthetic interface 9, 19 (Fig. 12 ).
Change in Component Position
Change in component position is a reliable indicator of component loosening. In tibial component loosening, the tibial tray can sink into the tibial plateau (''subsidence'') with a rim of bone at its margins 7 (Fig. 13) . Furthermore, a loose tibial component typically shifts into varus alignment relative to the long axis of the tibia (i.e., the tibial shaft points toward the midline relative to the tibial component) (Fig. 14) . The femoral component fails less commonly than the tibial component and often shifts into a flexed position on the lateral view relative to the long axis of the femur (Fig. 15) . A loose PE patellar component may dissociate from the patella and change in position or can become a loose body in the joint (Fig. 16 ). Osteolysis Also known as particle disease and aggressive granulomatosis, osteolysis is due to a foreign body granulomatous reaction to the PE wear debris particles and less commonly a reaction to cement or metal particles 20, 21 (Fig. 17) . This process usually becomes symptomatic 4 to 5 years after arthroplasty and is less commonly seen earlier, rarely before 2 years. 22 Initially, patients have synovitis, joint effusion and pain secondary to the inflammatory process. This intra-articular synovial process may progress to bone erosion at the margins of the prosthesis and can result in variable-sized lytic lesions that may progress to loosen the implant and rarely to cause pathologic fracture. 23 The inflammatory process dissects through the interfaces of the prosthesis, sometimes causing lytic lesions that are remote from the involved joint surfaces. The discrete focal lytic lesions associated with osteolysis usually differ from the broad less well-defined lucent zones associated with loosening that are parallel to the interfaces (Fig. 18) . As PE wear progresses, the friction of repetitive direct contact of the metal femoral and tibial components may give rise to metal debris (metallosis), and the metal particles often surround the components resulting in an ''arthrogram effect'' (Fig. 19) . Screw holes in the tibia serve as avenues for the spread of the inflammatory process into the bone and subsequent bone destruction (''screw osteolysis''), and repeated weight-bearing stress on the joint accelerates progression of this type of osteolysis. 22 Although osteolysis has been implicated as an important cause of prosthesis component loosening, the majority of components involved by surrounding osteolytic lesions are well fixed.
IMAGING OF TOTAL KNEE ARTHROPLASTY/MATH ET AL
Conventional radiographs are insensitive for detecting osteolytic lesions, and clinically significant osteolytic lesions can often be radiographically occult on plain films. CT has proved to be highly accurate for demonstrating the presence and extent of these lesions in addition to revealing other abnormalities (Fig. 20) . In our series, only one third of osteolytic lesions detected on CT were identified prospectively on routine radiographs. By the time the process is detected on plain films, the lesions are often large and the disease relatively advanced.
In fact, CT commonly shows early osteolytic lesions that are asymptomatic and often incidental findings.
Infection
Infection is a devastating complication of total joint arthroplasty, and fortunately its incidence is quite low. Prosthetic components are a target for bacterial seeding owing to their bulk of foreign material and biofilm (slime coat). As with prosthetic heart valve patients, antibiotic prophylaxis in this population is crucial. The incidence of infected TKA is 0.5 to 2%, [24] [25] [26] but it is higher (up to 10%) in revision arthroplasty as well as in patients with collagen vascular diseases taking steroids and with other chronic medical problems such as diabetes. 24, 27 Patients with infected TKA may present with acute infection and any of the classic signs of acute inflammation but more often have a chronic, indolent process with vague pain or loosening. Some cases of simple loosening may in fact be subclinical infection, in which the organism cannot be isolated, even on aspiration. Therefore, imaging techniques are important adjuncts to the clinician. Clinically, the diagnosis of infected TKA is made using a combination of history and physical findings, serologic tests, joint aspiration, and imaging studies. Factors that increase the likelihood of infection include leukocytosis and elevated C-reactive protein and/or elevated erythrocyte sedimentation rate (both acutephase reactants). 28 The joint aspirate is sent for routine Gram stain, culture and sensitivity, and cell count. Unfortunately, these diagnostic studies are often equivocal or nonspecific, and supplemental advanced imaging studies are necessary for making the diagnosis. 29, 30 Plain films of infected TKA are often normal or reveal nonspecific soft tissue swelling. Other plain film findings vary in their specificity for infection.
Radiographic signs of infected TKA-high specificity:
1. Soft tissue gas, secondary to a gas-forming organism. This is a rare finding (Fig. 21 ). 2. Periosteal reaction; typically the periostitis has an active, immature, irregular appearance, often with extensive wavy irregular periosteal new bone (Fig. 22 ).
Radiographic signs of infected TKA-low specificity:
1. Soft tissue swelling. 2. Periprosthetic lucency, reflecting erosions, typically at the margins of the prosthesis (Fig. 23 ). 3. Component loosening-must be differentiated from aseptic (mechanical) loosening (Fig. 24) .
Nuclear scans are extremely helpful in diagnosing loosening or infection and for clarifying equivocal imaging studies. The three studies most commonly utilized for evaluating the painful TKA are the triple-phase bone scan (TPBS), the indium-111 leukocyte scan, and the technetium sulfur colloid (Tc-SC) bone marrow scan. 31 Each of these scans performed independently has limited utility, and we perform all three scans as part of every painful TKA workup. 
TRIPLE-PHASE BONE SCAN
TPBS has demonstrated high sensitivity but poor specificity for most pathologic processes of the skeletal system, including complications of TKA. Increased uptake on the first and second phases of the scan signifies hyperemia and increased blood pool uptake, respectively, and these findings are nonspecific. 31 Physiologic increased uptake in association with a TKA can persist in the normal setting for up to 1 year after surgery on the first two phases and indefinitely on the third (skeletal) phase, 31 limiting the specificity of a ''hot'' bone scan. This differs from findings for hip replacements, where the uptake on the third phase typically normalizes within 1 year following surgery. The scintigraphic sign of component loosening is increased periprosthetic uptake, and more extensive or more intense uptake around the components is associated with a higher likelihood of loosening (Fig. 25) .
The characteristic bone scan findings of infected TKA are increased uptake on all three phases of the scan, and therefore the lack of increased uptake on the first two phases is an important negative finding that would militate against the diagnosis of infection. 31 The TPBS is extremely sensitive for infected TKA, with a sensitivity of 95%, but the specificity is poor. [32] [33] [34] Furthermore, osteolysis/synovitis from PE wear debris usually gives rise to the same bone scan findings as infection on TPBS and can also mimic infection clinically. 31 Therefore, the primary utility of the bone scan in TKA patients is for evaluation for loosening rather than infection, and evaluation is facilitated if the patient has a contralateral asymptomatic TKA as a control for comparison (Fig. 25) . We have found uptake surrounding the tibial stem or femoral stem to be more specific for loosening than uptake underlying the tibial tray.
In view of the inherent lack of specificity of increased uptake on a TPBS, inflammation-specific imaging with an indium-labeled leukocyte scan combined with a Tc-SC marrow scan is essential in the imaging evaluation of a painful TKA.
INDIUM-111 LEUKOCYTE SCAN
This study has become the most widely used for evaluating for suspected infected joint arthroplasty; gallium scanning is less sensitive for acute infectious processes and has essentially been replaced by indiumlabeled white blood cell (WBC) scanning. Indiumlabeled leukocytes accumulate in areas of inflammation or infection or postoperative healing wounds. In addition, the marrow surrounding the implanted joint prostheses has been shown to have hyperplastic elements that often result in physiologic increased periprosthetic indium uptake in the normal postoperative state. 35 In fact, increased uptake around normal asymptomatic implants has been shown to be present in about 50% of TKA patients, 35 resulting in a poor positive predictive value for infection. However, the sensitivity and negative predictive value of indium WBC scanning for infection are both very high, approaching 95% and 100%, respectively. 35, 36 Thus, a negative indium scan is a strong predictor of the absence of infected TKA, but a positive indium scan, in and of itself, is of limited value. It is therefore important to compare positive indium scans with a Tc-SC marrow scan to improve the accuracy and specificity of the study.
TECHNETIUM 99 SULFUR COLLOID MARROW SCAN
Sulfur colloid accumulates throughout the reticuloendothelial system, in the bone marrow, and in the liver and the spleen. Therefore, the normally encountered hyperplastic/aberrant marrow surrounding joint replacements giving rise to increased indium uptake should have corresponding matching increased uptake on the marrow scan 37 ( Fig. 26) . Alternatively, if infection is the cause of increased periprosthetic indium uptake, marrow uptake of sulfur colloid by the infected marrow is inhibited or diminished, resulting in relatively less uptake on the marrow scan in areas of periprosthetic infection 38, 39 and a resultant mismatch (Fig. 27) . Thus, if the indium and marrow scans match, they are considered ''congruent'' and congruent scans carry a low likelihood of infection. If there is a mismatch, where the areas of increased uptake on the indium scan are normal or ''cold'' on the marrow scan, the findings are considered ''incongruent,'' and these findings correlate with a high likelihood (> 90%) of infection. 36 Once the diagnosis of infected TKA is made, the prosthesis must be removed (resection arthroplasty), and antibiotic-impregnated cement is placed in the joint spaces and bone defects (Fig. 28) . After several weeks, when there is clinical evidence that the infection has cleared, the prosthesis is reimplanted (two-stage procedure).
COMPUTED TOMOGRAPHY
We have found CT to be extremely helpful for evaluating patients with painful TKA, and advances in multidetector CT have improved the image quality by further minimizing metal artifact. Review of a large number of CT scans of painful TKA with equivocal plain films 11 has shown this modality to be particularly effective for the following indications:
1. Loosening: CT can show the extent and width of periprosthetic lucency that may be underestimated or not apparent on plain films, facilitating the diagnosis (Fig. 29 ). 2. Osteolysis: CT is superior to plain films for the diagnosis of osteolysis. Because osteolysis is often radiographically occult, we advise that all patients with painful TKA with normal or equivocal plain Figure 21 Infected TKA with soft tissue gas. Note the extensive soft tissue swelling and gas bubbles at the anterior knee due to infection with a gas-forming organism. films and increased uptake on all three phases of a TPBS have a CT scan to assess for osteolysis (Fig. 20) . 3. Assessment of rotational alignment of the femoral component relative to the transepicondylar axis (Fig. 6 ). 4. Detection of subtle or occult periprosthetic fracture (Fig. 30) .
ULTRASOUND
Musculoskeletal ultrasound has widespread applications in the diagnosis and guided treatment of orthopedic injuries and diseases and can be particularly useful in the setting of total joint arthroplasty, where the metal components may be associated with significant artifact on CT or MRI that may preclude their evaluation with these modalities. The applications of ultrasound in total Figure 25 Loose left TKA-tibial and femoral components. There is increased uptake surrounding tibial and femoral components of the left TKA reflecting loosening. Note the normal physiologic increased periprosthetic uptake at the right TKA. joint arthroplasty evaluation are discussed elsewhere in this issue.
MAGNETIC RESONANCE IMAGING
The role of MRI in evaluating total joint replacements is not yet clearly defined. Although MRI is recognized as the imaging ''gold standard'' for evaluating musculoskeletal diseases, the magnetic susceptibility artifact associated with metal prostheses has limited the role of this modality in this population of patients. In the past several years, major advancements have been made in the protocols employed for scanning patients with metal implants and minimizing metal artifact. Specifically, techniques such as increasing the imaging bandwidth, 40 reducing TE, using fast spin echo with a longer echo train, and avoiding chemical fat saturation and gradient echo imaging have been shown to improve the image quality in joint replacement patients, 41 and as some of the more recent technological advances are made more widely available, the role of MRI will certainly increase. The increasing role of MRI is addressed in a separate article in this issue.
CONCLUSION
Patients presenting with a painful TKA represent a challenging population for the general orthopedic surgeon and joint reconstruction specialist alike. Diagnostic imaging, using a range of imaging modalities including plain films, nuclear scanning, CT, and (ultrasound or) MRI can be extremely helpful in establishing a diagnosis in patients who have an unclear clinical presentation. Consultation between the orthopedist and radiologist with appropriate clinical correlation is essential in this challenging population of patients to choose the optimal imaging approach and to interpret the results based upon the individual clinical setting.
